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I.  Alt  TRAC  T 

This  report  concerns  research  related  to  the  discrimination  between 
small-magnitude  earthquakes  and  explosions.  The  principal  findings 
are: 

The  source  spectra  of  small-magnitude  earthquakes  in  the  New  Madrid 
(Lower  Mississippi  Valley)  seismic  region  can  be  divided  into  two 
classes,  one  of  which  is  deficient  in  low-frequency  energy. 

In  most  cases  the  source  spectrum  of  P  waves  from  deep-focus  South 
American  earthquakes  is  flat  at  the  low  frequencies  and  falls  off  as 
the  inverse  square  of  the  frequency  at  the  high  frequencies. 

The  absorption  of  surface  waves  is  much  smaller  east  of  the  Rocky 
Mountains  than  west  of  them.  This  fact  must  be  tak=n  into  account 
when  computing  surface-wave  magnitudes  of  small  events. 
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Introduction 

During  the  six  months  covered  by  this  report  attention 
has  been  centered  on  problems  related  to  discrimination  of 
small-magnitude  events.  This  includes  studies  on  the  shape 
of  the  source  spectrum  for  shallow  and  deep  events,  on  the 
attenuation  of  short-period  surface  waves,  and  of  magnitude 
formulas  for  mb  and  Ms  that  can  be  used  for  small  events. 

Eight  earthquakes  with  mb  values  between  2  and  4  were 
detected,  and  their  hypocentral  coordinates  determined,  dur¬ 
ing  the  interval  1  January  to  30  June,  1972.  All  these 
earthquakes  were  located  in  the  New  Madrid  Seismic  Zone. 

They  provide  additional  data  for  our  studies  of  the  spec¬ 
tral  properties  and  magnitude  relations  of  small,  shallow- 
depth  events. 

Spectral  Analysis  Studies  of  Event3  in  the 
New  Madrid  Seismic  Zone-! 

A  study  of  the  spectral  content  of  17  earthquakes  es¬ 
tablished  that  the  earthquakes  divide  into  two  classes,  one 
of  which  is  deficient  in  low-frequency  (long  period)  energy. 
The  spectra  were  determined  by  both  digital  and  analog 
methods,  to  rule  out  the  possibility  of  errors  in  the  calcu¬ 
lation  of  the  spectra.  The  two  classes  of  earthquakes  also 
differ  in  their  macroseismic  effects.  The  events  deficient 
in  the  long-period  motion  are  characterized  by  relatively 
higher  intensity  at  the  epicenter,  but  a  smaller  area  of  per¬ 
ceptibility. 

The  spectral  differences  are  seen  for  both  the  P  and  S 
(or  Lg)  waves.  As  the  cause  of  the  differences  is  not  yet 
certain,  study  is  continuing  to  determine  the  explanation. 

The  spectral  differences  appear  not  to  be  related  to  depth 
of  focus  or  location  within  the  seismic  zone,  but  rather  to 
something  different  in  the  faulting  process. 

The  existence  of  small,  sha] low-depth  earthquakes  with 
spectra  rich  in  high  frequencies  (or  relatively  poor  in  low 
frequencies)  is  important  to  the  VELA-Uniform  problem  in 
terms  of  application  of  discrimination  criteria. 

Spectral  Analysis  Studies  of  Deep-Focus 
South  Amex‘lcan  Earthquakes . 

Studies  to  determine  the  source  spectrum  of  deep-focus 
South  American  earthquakes  from  seismograms  obtained  at 
South  American  stations  were  begun  in  the  summer  of  1971. 
During  the  six-month  period  covered  by  this  report  the  data 
of  more  earthquakes  were  analyzed. 
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Prom  the  additional  analyses  *i now  < =an  “"“^alis^ff 
in  most  cases  the  source  spectrum  for  th  'lhe  low  fre_ 

am  f-2  for  the  high  frequencies  and  is  flat  at  the  low  ir 

T  ^of™  these5  spec  trails  !n  geSf  insistent  with  that 
p«dicted  by  thl  theories  of  Brune  and  of  Ferokhemer  and 
preaictea  y  theories  give  seismic  moments  of  the 

feSfirde^r^^r^nl.?  theory  gives  consistently 
longer  fault  lengths  and  lower  stress  drops. 

Attenuation  and  Magnitude  Relations. 

have  establLhedtthattthremJi?icflSMiSscairo^  Richter 

retlcll3 founds tiontenThe8eastudlestfurtherbeatabllshed  that 
magnitude  formulas  of  the  type 


M  =  B  +  C  log  +  log  A/T, 


which  are  in  common  use,  only  are  valid  over  , H"816 

££’if  t^u510wuf leafto  Incorrect 
magnitude  determinations . 

The  attenuation  studies  also  established  that  the  ab- 
,  P  Qhr>r*e  neriod  surface  waves  is  much  smaller  east 
ofr?he°Ro?ky  fountains  than  west  of  them.  Thus  ^S^de 
?nr-mu?as  whi-h  use  data  at  regional  distances  (about  200 

to  2000  km)  that  are  obtained  ®mPj;rlJal|yl]^°gdC|iatesnearth- 
and  NTS  events  are  not  valid  for  Central  United  States  eartn 

quakes.  In  general  they  result  in  overestimation  of  th 
face-wave  magnitude. 

of  interest  to  VELA-Uniform  objectives  is  the  likeli- 
hood  ?Lt  geologic  structure,  and  ^us  surface-wave  attenua- 
tion  of  central  Asia  is  likely  more  similar  to  that  in  t 
Central  United  States  than  to  California  and  Nevada. 
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